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T r i p  8
H Y D R O G E O L O G Y  A N D  R E M O T E  SEN SIN G O F  T H E  
M O H A W K  R I V E R  V A L L E Y  N E A R  S C H E N E C T A D Y ,
N E W  Y O R K
by
P h i l i p  J. O ' B r i e n  
T h e  P e n n s y l v a n i a  State U n i v e r s i t y
T r i p  O b j e c t i v e s
T h e  o b j e c t i v e s  o f  th is  f i e l d  t r i p ,  not  r a n k e d  in o r d e r  o f  i m p o r t a n c e ,  
a r e a s  f o l l o w s :
1. T o  s e e  the  d e p o s i t  in the f i e l d  w h i c h  is c a p a b l e  o f  p r o d u c i n g  a 
m a j o r  g r o u n d  w a t e r  s u p p ly  (in th is  c a s e  20 to  30 m i l l i o n  g a l l o n s  p e r  d a y  to 
the C i t y  o f  S c h e n e c t a d y  - T o w n  o f  R o t t e r d a m ,  N e w  Y o r k ) .
2.  T o  e x a m i n e  the d i s t r i b u t i o n  o f  the u n c o n s o l i d a t e d  d e p o s i t s  a s s o c i a t e d  
w ith  the S c h e n e c t a d y - R o t t e r d a m  a q u i f e r .
3. T o  o u t l in e  g e o g r a p h i c a l l y  the p h y s i c a l  b o u n d a r i e s  o f  the a q u i f e r
s y s t e m .
4. T o  v i s i t  the S c h e n e c t a d y  p u m p in g  f a c i l i t y  in o r d e r  to  s e e  the  ty p e  
o f  f a c i l i t y  r e q u i r e d  to  s u p p l y  g r o u n d  w a t e r  t o  a m a j o r  p o p u la t i o n  a r e a .
5. T o  e x a m i n e  the c o n e  o f  d e p r e s s i o n  a s s o c i a t e d  w i th  the  S c h e n e c t a d y -  
R o t t e r d a m  p u m p a g e  and the a q u i f e r  r e c h a r g e  r e l a t i o n s h i p s  w h i c h  r e s u l t .
6. D e m o n s t r a t e  the e f f e c t s  p r o d u c e d  b y  s u r f a c e  s t r u c t u r e s  ( L o c k  8 -  
New Y o r k  State B a r g e  C a n a l )  and the e f f e c t  e x e r t e d  on the g r o u n d  w a t e r  r e ­
s e r v o i r  by  s e a s o n a l  c o n t r o l  o f  r i v e r  l e v e l .
7. E x a m i n e  i n f r a r e d  i m a g e r y  and r a d i o m e t e r  data o f  the f i e l d  t r i p  
a r e a  and  d i s c u s s  its h y d r o l o g i c  s i g n i f i c a n c e .
Sett ing
G e o m o r p h i c :  T h e  f i e l d  t r i p  a r e a ,  s h o w n  in F i g u r e  1, is a s m a l l  p o r t i o n
o f  E a s t e r n  S c h e n e c t a d y  C o u n t y .  T h e  a r e a  l i e s  a c r o s s  the w e s t e r n  b o u n d a r y  o f  
a l o w la n d  that is  b o u n d e d  on the  n o r th  b y  the A d i r o n d a c k  M o u n t a i n s ,  on  the e a s t  
by the T a c o n i c  M o u n t a i n s ,  on the sou th  b y  the H e l d e r b e r g  E s c a r p m e n t ,  and on 
the w e s t  b y  h i l l s  that  l i e  b e t w e e n  the H e l d e r b e r g  E s c a r p m e n t  and the A d i r o n d a c k  
M o u n t a in s .  ( W i n s l o w  et a l ,  1965) .  T h e  up land  to the w e s t ,  the  l o w l a n d  to  the 
e a s t  and the M o h a w k  R i v e r  V a l l e y  a r e  the m a j o r  t o p o g r a p h i c  f e a t u r e s  in the a r e a  
Th is  t r i p  w i l l  b e  e n t i r e l y  in the M o h a w k  V a l l e y  f l o o d  p la in .
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R O T T E R D A M  
P U M P I N G  - 
S T A T I O N  *
STOP NUMBER 
CROSS-SECTION
T I L L ,  BEDROCK (shale)  
FLOOD P L A I N  DEPOSITS 
L A K E  SAND 8  SILT 
COARSE SAND 8  GRAVEL
CONTOUR I N T E R V A L  100 
DATUM ! mean sea level
w/vy SCHENECTADY *7^ PUMPING ‘ >STATION • Ar.
C A M P B E L L  R O A D
3500 F T
A F T E R  WINSLOW • f t  (!965)
F ig u r e  1. S u r f i c ia l  g e o l o g y  o f  the M oh aw k  R i v e r  V a l l e y  w e s t  o f
Sch en ectady ,  New Y o r k .
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H y d r o l o g i c :  T h e  C a p i t a l  D i s t r i c t  a r e a  fa l l s  w i th in  the H u d s o n  R i v e r
D r a i n a g e  B a s i n  as  d e f i n e d  b y  H a l b e r g  et al ,  1964.  S c h e n e c t a d y ,  S c o t ia ,  
R o t t e r d a m ,  and G l e n v i l l e  a r e  d e p e n d e n t  upon  g r o u n d  w a t e r  s u p p l i e s  d e ­
r i v e d  f r o m  c o a r s e  c h a n n e l  g r a v e l s  l o c a t e d  in the M o h a w k  R i v e r  F l o o d  p la in  
b e t w e e n  H o f f m a n s  and S c h e n e c t a d y ,  N e w  Y o r k .  T h i s  s o u r c e  is m o r e  than 
a d e q u a te  to  s u p p l y  the  a b o v e  m u n i c i p a l i t i e s  c o m b i n e d  p o p u la t i o n  o f  149, 000 
( I 9 6 0  f i g u r e s ) ,  o c c u p y i n g  1 14. 1 s q u a r e  m i l e s .  O f  the a b o v e  149, 000 p e o p l e  
109, 1 75 o r  73% ( p o p u la t i o n  o f  S c h e n e c t a d y  and R o t t e r d a m -  I960)  d e r i v e  t h e i r  
su p p ly  f r o m  an a r e a  a b o u t  5 s q u a r e  m i l e s  o r  abou t  4. 4% o f  the a r e a  c e n t e r e d  
on the S c h e n e c t a d y  p u m p i n g  s t a t i o n  ( F i g u r e  1).
T h e  M o h a w k  R i v e r  f l o w  e q u a l s  o r  e x c e e d s  580 m i l l i o n  g a l l o n s  per  day 
95% o f  the t i m e .  S t a t e m e n t s  r e g a r d i n g  the f l o w  c h a r a c t e r i s t i c s  o f  the M o h a w k  
a r e  at b e s t  g e n e r a l i z a t i o n s  due  to  the h i g h l y  r e g u l a t e d  f l o w  o f  the R i v e r  r e ­
su l t ing  f r o m  h y d r o e l e c t r i c  p o w e r  g e n e r a t i o n  at V i s c h e r s  F e r r y  d o w n s t r e a m  
f r o m  S c h e n e c t a d y ,  and the  m a i n t e n a n c e  o f  p o o l  l e v e l s  f o r  n a v ig a t i o n  p u r p o s e s  
at the n u m e r o u s  L o c k s  in the B a r g e  C a n a l  S y s t e m .
S t r a t i g r a p h y  and A s s o c i a t e d  G r o u n d  W a t e r  A v a i l a b i l i t y  
B e d r o c k
S c h e n e c t a d y  F o r m a t i o n  ( O r d o v i c i a n ) :  T h e  S c h e n e c t a d y  F o r m a t i o n  u n d e r ­
l i e s  the f i e l d  t r i p  a r e a  and is a p p r o x i m a t e l y  2, 000 ft. t h i c k .  It is  c o m p o s e d  o f  
g r i t  and s a n d s t o n e  a l t e r n a t i n g  w i th  b l a c k  and g r a y  a r g i l l a c e o u s  s h a l e .
T h e  y i e l d  o f  w e l l s  in th is  f o r m a t i o n  is  h ig h ly  d e p e n d e n t  upon  the p r e ­
s e n c e  o f  z o n e s  o f  s h e a r  and f r a c t u r e  w h i c h  r e s u l t  in i n c r e a s e d  p e r m e a b i l i t i e s .  
Y i e l d s  a r e  g e n e r a l l y  5 g a l l o n s  p e r  m in u t e  o r  l e s s .  H y d r o g e n  s u l f i d e  o c c u r r e n c e  
is c o m m o n .
U n c o n s o l i d a t e d  D e p o s i t s  ( P l e i s t o c e n e  and R e c e n t ) .  P l e a s e  r e f e r  to  F i g u r e s
1 and 2.
G l a c i a l  T i l l :  T h e  b e d r o c k  h i l l s  to  the  w e s t  o f  the t r i p  a r e a  a r e  c o v e r e d
with  f r o m  10 to 30 f e e t  o f  th is  h e t e r o g e n e o u s  m i x t u r e  o f  r o c k  p a r t i c l e s  w h i c h  
w as  d e p o s i t e d  d i r e c t l y  b y  the  g l a c i a l  i c e .  G r a i n  s i z e s  r a n g e  f r o m  c l a y  to b o u l d e r s
T h e  y i e l d  o f  a w e l l  in t i l l  w i l l  v a r y  f r o m  1 to 5 g p m .  A  dug w e l l  o f  
l a r g e  d i a m e t e r ,  c a p a b l e  o f  s t o r i n g  a l a r g e  v o l u m e  o f  s e e p a g e  w a t e r  in n o n - u s e  
p e r i o d s ,  is m o s t  s u c c e s s f u l .  P e r m e a b l e  z o n e s  f r e q u e n t l y  o c c u r  at the  i n t e r f a c e  
b e t w e e n  the t i l l  and b e d r o c k .
F l o o d  P l a i n  D e p o s i t s :  T h e s e  d e p o s i t s ,  a v e r a g i n g  20 to 30 f e e t  in t h i c k ­
n e s s  a r e  l o c a t e d  in the M o h a w k  R i v e r  V a l l e y .  T h e i r  d i s t r i b u t i o n  is  p a r t i a l l y  
o m i t t e d  on F i g u r e  1 s o  that  the la k e  sa n d  and s i l t  and  the c o a r s e  s a n d  and g r a v e l  
d i s t r i b u t i o n  c o u l d  b e  s h o w n .  T h e  f l o o d  p la in  d e p o s i t s  a r e  c h i e f l y  s i l t  and sand  
with i n c l u d e d  o r g a n i c  m a t t e r  and r e s u l t  f r o m  o v e r b a n k  d e p o s i t i o n  and the r e ­
w o r k i n g  o f  e a r l i e r  v a l l e y  f i l l  m a t e r i a l s .
G R O U N D  SURFACE
SURf
A S S O C I A T E D  M A T E R I A L S
G R A V E L  ( m i n o r  coarse  sand)
S A N D  ( m i n o r  g r o v e l )




F i g u r e  2. C o r r e l a t i o n  c r o s s  s e c t i o n s ,  M o h a w k  R i v e r  V a l l e y



























































Y i e l d s  o f  s u c h  w e l l s  r a n g e  f r o m  20 to 100 g p m .  T h e  m o r e  p r o l i f i c  
w e l l s  g e n e r a l l y  a r e  c o m p l e t e d  in sand  and g r a v e l  l e n s e s  w h i c h  a r e  s c a t t e r e d  
th r o u g h  the d e p o s i t .  W e l l s  d r i l l e d  in p r o x i m i t y  to  a r e c h a r g e  s o u r c e  (i .  e.
M o h a w k  R i v e r )  m a y ,  by  p u m p in g ,  in d u c e  i n f i l t r a t i o n  f r o m  the R i v e r  w h i c h  
w i l l  r e s u l t  in a g r e a t e r  y i e l d .
L a k e  S a n d : T h e s e  d e p o s i t s  a r e  m e d i u m  to c o a r s e  g r a i n e d  in the h i g h ­
er  p a r t s  o f  the d e p o s i t  and m e d i u m  to f in e  g r a i n e d  in the l o w e r  p a r t .  T h e  sa n d s  
a r e  p r e d o m i n a n t l y  s i l t y .  In the M o h a w k  V a l l e y  th e y  w e r e  d e p o s i t e d  w h e n  the 
V a l l e y  s e r v e d  as  an in le t  to  g l a c i a l  L a k e  A l b a n y .
Y i e l d s  r a n g e  f r o m  5 to 20 g p m  and f i l l  d o m e s t i c  and s m a l l  m u n i c i p a l
n e e d s .
C o a r s e  Sand and G r a v e l :  T h e s e  d e p o s i t s  a r e  b y  f a r  the m o s t  s i g n i f i c a n t
s o u r c e  o f  g r o u n d  w a t e r  in the S c h e n e c t a d y  a r e a  and in the C a p i t a l  D i s t r i c t  as 
a w h o l e .  T h e  d e p o s i t  c o n s i s t s  o f  a l t e r n a t i o n s  o f  w e l l  s o r t e d  g r a v e l  ( 1 / Z  ft. to 
4 ft. th ick )  w i th  b e d s  o f  sa n d  and g r a v e l  (up to  70% s a n d ) .  T h e  d e g r e e  o f  s o r t i n g  
v a r i e s  p r o d u c i n g  g r a v e l  b e d s  w i th  l i t t l e  sand  and c o n v e r s e ly . T h e  t h i c k n e s s  o f  
t h e s e  d e p o s i t s  v a r i e s  f r o m  50 to 70 f e e t  w i th  a m a x i m u m  o f  a b o u t  100 f e e t .
Y i e l d s  o f  w e l l s  c o m p l e t e d  in t h e s e  d e p o s i t s  a r e  as  g r e a t  as 3500 g p m .
This  is  p o s s i b l e  due  to the h igh  p e r m e a b i l i t y  o f  the d e p o s i t s  and to  the e f f e c t  o f  
in d u c e d  i n f i l t r a t i o n  f r o m  the M o h a w k  R i v e r  c a u s e d  b y  the p u m p a g e  at the S c h e n e c t a d y  
and R o t t e r d a m  f a c i l i t i e s .  T h e  i m p a c t  o f  in d u c e d  i n f i l t r a t i o n  w i l l  b e  d i s c u s s e d  b e ­
low .
H y d r a u l i c  C h a r a c t e r i s t i c s  o f  the B e d r o c k  and U n c o n s o l i d a t e d  D e p o s i t s
T a b l e  1, w h i c h  f o l l o w s ,  s u m m a r i z e s  tw o  i m p o r t a n t  h y d r a u l i c  c h a r a c t e r i s t i c s ,  
p e r m e a b i l i t y  and t r a n s m i s s i b i l i t y ,  o f  the d e p o s i t s  d e s c r i b e d  a b o v e  and s h o w n  in 
F i g u r e s  1 and 2. P e r m e a b i l i t y  is  d e f i n e d  in two  w a y s ,  o n e  as  the ' ' c o e f f i c i e n t  o f  
p e r m e a b i l i t y "  (P )  and t w o  as  the  " f i e l d  c o e f f i c i e n t  o f  p e r m e a b i l i t y "  (P^). B o th  
a r e  d e f i n e d  as the r a t e  o f  f l o w  o f  w a t e r  in g a l l o n s  a day  t h r o u g h  a c r o s s  s e c t i o n  
o f  1 s q u a r e  f o o t  u n d e r  a h y d r a u l i c  g r a d i e n t  o f  100 p e r c e n t ;  h o w e v e r ,  the f o r m e r  
is d e f i n e d  at 6 0 ° F  and the l a t t e r  at the p r e v a i l i n g  t e m p e r a t u r e  o f  the g r o u n d  
w a t e r .  T h e  c o e f f i c i e n t  o f  t r a n s m i s s i b i l i t y  (T)  i s  the ra te  o f  f l o w  o f  w a t e r  in 
g a l l o n s  p e r  day  t h r o u g h  a s e c t i o n  o f  a q u i f e r  1 f o o t  w i d e  and h a v in g  a h e ig h t  
equa l  t o  the s a t u r a t e d  t h i c k n e s s  o f  the a q u i f e r ,  u n d e r  a h y d r a u l i c  g r a d i e n t  o f  
100 p e r c e n t  and at a t e m p e r a t u r e  o f  60 ° F .  T h e  c o e f f i c i e n t  o f  t r a n s m i s s i b i l i t y  
is equa l  t o  the c o e f f i c i e n t  o f  p e r m e a b i l i t y  t i m e s  the s a t u r a t e d  t h i c k n e s s  o f  the
a q u i fe r .
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T A B L E  1
M a t e r i a l
B e d r o c k
(N o r th  o f  L o c k  8)
C i ty  o f  S c h e n e c t a d y  
(At W e l l  F ie ld )
S c o t ia  N a v a l  D e p o t  P f  400
S c o t i a  V i l l a g e  P f  20 ,  000
50
1 0 0 , 0 0 0
S c h e n e c t a d y  F m .  P  0 *4
U n c o n s o l i d a t e d  
D e p o s i t s
G l a c i a l  T i l l  P f  0 . 0 0 4 - 0 . 0 0 1
F l o o d  P la i n  D e p o s i t s  P f  5, 000
L a k e  Sand
U p p e r  P a r t  P  2 0 - 1 0 0
L o w e r  P a r t  P  1000
C o a r s e  Sand & G r a v e l
R o t t e r d a m  Jet .  P f  100, 000 5, 000 ,  000
S c h n e c t a d y  C h e m .
C o .  P f  1 5 , 0 0 0  6 0 0 , 0 0 0
T o w n  o f  G l e n v i l l e  P f  35, 000 1, 200 ,  000
C i t y  o f  S c h e n e c t a d y  P f  1, 600 55, 000
5 , 1 8 0 , 0 0 0
6 0 , 0 0 0  
8 0 0 , 0 0 0
•J-
C o e f f i c i e n t  o f  p e r m e a b i l i t y  and f i e l d  c o e f f i c i e n t  o f  p e r m e a b i l i t y ,  r e s p e c t i v e  r, 
as  d e f i n e d  a b o v e .
J*
C o e f f i c i e n t  o f  t r a n s m i s s i b i l i t y
Induced  I n f i l t r a t i o n
G e n e r a l : T h e  c o n e  o f  d e p r e s s i o n  c r e a t e d  b y  p u m p i n g  a d ju s t s  i t s e l f
in o r d e r  to s u p p ly  the  w a t e r  d e m a n d e d  b y  p u m p in g .  If a q u i f e r  p e r m e a b i l i ­
ty  is  l o w  the  c o n e  w i l l  e n l a r g e  in o r d e r  to  i n t e r c e p t  a v o l u m e  o f  w a t e r  
a d e q u a t e  to s a t i s f y  p u m p a g e .  T o  s a t i s f y  the s a m e  p u m p a g e  a s m a l l e r  c o n e  
w i l l  d e v e l o p  i f  the a q u i f e r  i s  o f  h ig h  p e r m e a b i l i t y ,  a l l  o t h e r  f a c t o r s  e q u a l .
If the c o n e  i n t e r s e c t s  a r e c h a r g e  b o u n d a r y ,  s u c h  as  the M o h a w k  R i v e r ,  it 
w i l l  c a u s e  w a t e r  to  f l o w  t o w a r d s  the p u m p i n g  s i t e  thus in d u c in g  i n f i l t r a t i o n .
S c h e n e c t a d y - R o t t e r d a m  A q u i f e r  B o u n d a r y  C o n d i t i o n s :  B o u n d a r y  c o n d i t i o n s
a r e  s e l d o m  i d e a l  and  " a l l  o t h e r  f a c t o r s "  a r e  n e v e r  e q u a l  and h e n c e  a c o n e  o f  
d e p r e s s i o n  s y m m e t r i c a l  a b o u t  the p u m p i n g  c e n t e r  is  not  o b s e r v e d  in n a t u r e .
The  c o n e  m a y  i n t e r c e p t  a " n o  f l o w "  b o u n d a r y ,  a r e c h a r g e  b o u n d a r y ,  o r  a 
b o u n d a r y  due  to  c h a n g i n g  p e r m e a b i l i t y  in the  a q u i f e r  m a t e r i a l s .
The  b e d r o c k  v a l l e y  w a l l  on  the  w e s t  s i d e  o f  the  f i e l d  t r i p  a r e a  is 
e s s e n t i a l l y  a no f l o w  b o u n d a r y  and is  a p p r o x i m a t e l y  m a r k e d  b y  the 300 ft. 
c o n t o u r  o f  F i g u r e  1. S o m e  s i d e  h i l l  s e e p a g e  in the  c o l l u v i u m  p r o b a b l y  d o e s  
r e a c h  the a q u i f e r  t h r o u g h  the p a r t i a l l y  c o n f i n i n g  b e d s  a b o v e  the  a q u i f e r  but 
the c o n t r i b u t i o n  is  n e g l i g i b l e  c o m p a r e d  to  r e c h a r g e  f r o m  the M o h a w k  R i v e r .
T h e  depth  o f  the  M o h a w k  c h a n n e l  is  s u f f i c i e n t  to p e n e t r a t e  the g r a v e l  
a q u i f e r  and h e n c e  is a r e c h a r g e  b o u n d a r y .  E v i d e n c e  f o r  the h y d r a u l i c  c o n n e c t i o n  
b e t w e e n  r i v e r  and a q u i f e r  ca n  b e  o b t a i n e d  b y  c o m p a r i n g  h y d r o g r a p h  r e c o r d s  at 
the S c h e n e c t a d y  p u m p i n g  f a c i l i t y  w i th  r i v e r  l e v e l  data .  T h e  l e v e l s  do  r i s e  and 
fa l l  in n e a r l y  d i r e c t  p h a s e  w i th  e a c h  o t h e r .  F u r t h e r ,  p e a k  r i v e r  d i s c h a r g e  due 
to f l o o d s  a l s o  a r e  r e f l e c t e d  in a q u i f e r  l e v e l s .  In a d d i t i o n ,  o n e  f in d s ,  f r o m  
m e a s u r e m e n t  o f  a q u i f e r  t e m p e r a t u r e s  in the l a r g e  n u m b e r  o f  o b s e r v a t i o n  w e l l s  
a v a i l a b l e  in  the  S c h e n e c t a d y - R o t t e r d a m  p u m p i n g  a r e a ,  a n o s i n g  o f  t e m p e r a t u r e  
c o n t o u r s  p o in t in g  f r o m  the r i v e r  t o w a r d s  the  p u m p i n g  w e l l s .  T h i s  r e f l e c t s  
r i v e r  w a t e r  i n f i l t r a t i o n .  W i n s l o w  et a l  (1965)  m a d e  m o n t h l y  m a p s  o v e r  a 
p e r i o d  o f  o n e  y e a r  s h o w i n g  that  the n o s i n g  t e m p e r a t u r e  p a t t e r n  r e m a i n e d  
f a i r l y  c o n s t a n t  but  v a r i e d  in a b s o l u t e  a m o u n t  as  the r i v e r  t e m p e r a t u r e  c h a n g e d  
f r o m  a b o u t  32 ° F  to  74 ° F  in the c l i m a c t i c  y e a r .
T h e  c h a n g e  in t e m p e r a t u r e  m e n t i o n e d  a b o v e  has  a c o n s i d e r a b l e  e f f e c t  
on r e c h a r g e  to  the  a q u i f e r  in that w a t e r  at 32 ° F  r e q u i r e s  a h y d r a u l i c  g r a d i e n t  
abou t  d o u b l e  that at 80 ° F  to  t r a n s m i t  the  s a m e  a m o u n t  o f  w a t e r .  H e n c e ,  the 
i n v e r s e  r e l a t i o n  o f  v i s c o s i t y  and t e m p e r a t u r e  is  s i g n i f i c a n t  in g r o u n d  w a t e r  
f l o w .
T o  the s o u th  o f  the S c h e n e c t a d y - R o t t e r d a m  w e l l  f i e l d  a r e a  the  a q u i f e r  
r a p i d l y  c h a n g e s  f a c i e  t o  a s i l t y  s a n d  c o m p o s i t i o n  as  s h o w n  b y  d r i l l e r s  l o g s  
and b e c o m e s  l e s s  p e r m e a b l e  as  d e m o n s t r a t e d  b y  " s t a c k i n g "  o f  w a t e r  t a b l e  
c o n t o u r s .
R e l a t i v e l y  i m p e r v i o u s  t i l l  a n d / o r  b e d r o c k  u n d e r l i e  the a q u i f e r  and 
o n ly  p a r t i a l l y  c o n f i n i n g  s i l t s  and c l a y s  o v e r l i e  it.  H e n c e  w e  a r e  d e a l i n g  
w i th  a w a t e r  t a b l e  a q u i f e r .
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In f i l t r a t i o n  S i tes :
G e n e r a l : T h e  l o c a t i o n  o f  in f i l t r a t i o n  is  g o v e r n e d  b y  the a q u i f e r
b o u n d a r y  c o n d i t i o n s  p r e v i o u s l y  d e s c r i b e d .  B y  p r e v i o u s  a r g u m e n t  the 
p r i n c i p a l  s o u r c e  o f  r e c h a r g e  is the r i v e r .  S e v e r a l  f a c t o r s  d e t e r m i n e  
w h e r e  in the r i v e r  i n f i l t r a t i o n  w i l l  o c c u r .  T h e y  a r e :
1. W h e t h e r  it is  n a v ig a t i o n  o r  n o n - n a v i g a t i o n  s e a s o n
o f  the y e a r  (the f o r m e r  f r o m  m i d - A p r i l  to  m i d -  
D e c e m b e r  and the l a t t e r  the b a l a n c e  o f  the y e a r ) .
2.  T h e  r e l a t i v e  t h i c k n e s s  o f  r i v e r  b o t t o m  d e p o s i t s .
3. H y d r a u l i c  g r a d i e n t  b e t w e e n  r i v e r  and a q u i f e r .
4. H y d r a u l i c  d r e d g i n g  to m a i n t a i n  n a v i g a b i l i t y .
U p p e r  P o o l  - L o c k  8: D u r in g  n a v ig a t i o n  s e a s o n  the u p p e r  p o o l  (w e s t
p o o l )  at L o c k  8 is  about  14 f e e t  d e e p e r  than the l o w e r  p o o l .  In the c o u r s e  o f  
a y e a r  the bank  i n t e r v a l  in the u p p e r  p o o l  b e t w e e n  h ig h  and  l o w  y e a r l y  w a t e r  
l e v e l s  i s  e x p o s e d  and s c o u r e d  b y  r i v e r  a c t i o n .  D u r i n g  n a v i g a t i o n  the 14 ft. 
p o o l  c r e a t e s  a c o n s i d e r a b l e  h y d r a u l i c  g r a d i e n t  c a u s i n g  the r i v e r  w a t e r  to 
in f i l t r a t e  t o  the a q u i f e r  w h i c h  is n e a r  the s u r f a c e  at L o c k  8. W a t e r  l e v e l s  
in w e l l s  ju s t  a b o v e  and b e l o w  L o c k  8 s h o w  that l e v e l s  d o w n s t r e a m  a r e  a b o v e  
r i v e r  l e v e l  and h e n c e  p a r t  o f  the g r o u n d  w a t e r  g o e s  b a c k  to the  r i v e r .  S o m e  
w a t e r  a l s o  m i g r a t e s  u n d e r  the L o c k  s t r u c t u r e  as u n d e r f l o w .  T h e  r e m a i n d e r  
o f  the g r o u n d  w a t e r  is i n t e r c e p t e d  b y  the c o n e  o f  d e p r e s s i o n  and f l o w s  t o w a r d  
the w e l l  f i e ld .
L o w e r  P o o l  - L o c k  8: D u r in g  n o n - n a v i g a t i o n  s e a s o n  the u p p e r  p o o l
l e v e l  is  d r o p p e d  and t h e r e  is o n ly  1 ft. o f  d i f f e r e n c e  in u p p e r  and  l o w e r  p o o l  
l e v e l s .  U p p e r  p o o l  i n f i l t r a t i o n  e s s e n t i a l l y  c e a s e s  and the p r i n c i p a l  i n f i l t r a ­
t i o n  s i te  b e c o m e s  the a r e a  o f  the l o w e r  p o o l .  T w o  f a c t o r s  c o n t r o l  this  l o c a ­
t ion .  F i r s t ,  d u r in g  n a v ig a t i o n  w a t e r  is  c o n s t a n t l y  p o u r i n g  o v e r  the L o c k  
gates  thus k e e p i n g  f ine  m a t e r i a l s  f r o m  s e t t l in g  in the l o w e r  p o o l .  S e c o n d ,  
the u n d e r f l o w  is  c o m i n g  to  the s u r f a c e  ju s t  e a s t  o f  L o c k  8 in the l o w e r  p o o l .  
H e n c e  th is  a r e a  o f  r i v e r  b o t t o m  is  v e r y  e f f e c t i v e l y  w i n n o w e d  r e s u l t i n g  in 
h i g h e r  p e r m e a b i l i t y .  The  h y d r a u l i c  g r a d i e n t  is  r e v e r s e d  in n o n - n a v i g a t i o n
s e a s o n  as e v i d e n c e d  b y  w e l l  h y d r o g r a p h s ,  and r e c h a r g e  o c c u r s  in the  l o w e r  
p o o l  a r e a .
D o w n s t r e a m  f r o m  L o c k  8: T h e  r i v e r  b e d  s i l t s  and c l a y  i n c r e a s e  in
t h i c k n e s s  d o w n s t r e a m  f r o m  L o c k  8 thus r e d u c i n g  the i n f i l t r a t i o n  to the  a q u i f e r  
f r o m  the r i v e r  due to l o w e r e d  p e r m e a b i l i t y .  H o w e v e r ,  the  r i v e r  c h a n n e l s  a r e  
p e r i o d i c a l l y  d r e d g e d  h y d r a u l i c a l l y  to m a i n t a i n  n a v i g a b l e  d e p t h s .  In 1956 
d r e d g i n g  o p e r a t i o n s  w e r e  c o n d u c t e d  in the c h a n n e l  a d j a c e n t  to  the  w e s t  s i d e  o f  
D a l e y ' s  Is land ( F i g u r e  1). T h i r t y - f i v e  th o u s a n d  c u b i c  y a r d s  o f  r i v e r  b e d  
m a t e r i a l  w e r e  r e m o v e d .  P e r m e a b i l i t y  thus w a s  i m m e d i a t e l y  i n c r e a s e d ;  h o w ­
e v e r ,  s i n c e  a d e e p e r  c h a n n e l  is c r e a t e d  b y  d r e d g i n g ,  s i l t a t i o n  p r o b a b l y  o c c u r s  
v e r y  r a p i d l y  a g a in  and h e n c e  i n f i l t r a t i o n  c a p a c i t y  in th is  a r e a  o n c e  i m p r o v e d  
b y  d r e d g i n g  m a y  be  r a p i d l y  r e d u c e d .
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E f f e c t s  o f  S e a s o n a l  C o n t r o l  o f  R i v e r  L e v e l  on C o n e  o f  D e p r e s s i o n
A c c e p t i n g  the p r e m i s e  that  the p r i n c i p a l  i n f i l t r a t i o n  s i t e s  a r e  a b o v e  
and b e l o w  L o c k  8 as  d e s c r i b e d  a b o v e ,  on e  c a n  p r e d i c t  the b e h a v i o r  o f  the c o n e  
o f  d e p r e s s i o n  f r o m  the f o l l o w i n g  r e l a t i o n :
Q = P I A  w h e r e ,  d i s r e g a r d i n g  un its ,
Q = d i s c h a r g e  
P  = p e r m e a b i l i t y
I = h y d r a u l i c  g r a d i e n t
A  = c r o s s - s e c t i o n a l  a r e a  t h r o u g h  w h i c h  f l o w  t a k e s  p l a c e
If d i s c h a r g e  is  to r e m a i n  the  s a m e  w i t h  the  a q u i f e r  p e r m e a b i l i t y  c o n s t a n t ,  
then  the a r e a  o f  the c o n e  o f  d e p r e s s i o n  m u s t  i n c r e a s e  i f  h y d r a u l i c  g r a d i e n t  
d e c r e a s e s .  H y d r a u l i c  g r a d i e n t  d o e s  d e c r e a s e  in the n o n - n a v i g a t i o n  s e a s o n .  
F u r t h e r ,  w e  k n o w  that  r e c h a r g e  to  the a q u i f e r  is s i g n i f i c a n t l y  r e d u c e d  d u r in g  
the w i n t e r  s e a s o n  and h e n c e  the c o n e  m u s t  e x p a n d  to  m e e t  the r e q u i r e m e n t  
o f  a c o n s t a n t  d i s c h a r g e .  T h e r e  is  e v i d e n c e  that the c o n e  m a y  e x t e n d  u p ­
s t r e a m  1 , 0 0 0  f e e t  f r o m  L o c k  8 in the n o n - n a v i g a t i o n  s e a s o n .  In fa c t ,  d i s ­
c h a r g e  d o e s  not  r e m a i n  c o n s t a n t  but d e c r e a s e s  on the  a v e r a g e  t h r o u g h  the 
w i n t e r  m o n t h s .  N e v e r t h e l e s s ,  d e m a n d  is s t i l l  e n o u g h  and r e c h a r g e  
s u f f i c i e n t l y  r e d u c e d  to r e q u i r e  an e x p a n d e d  c o n e  o f  d e p r e s s i o n .
M a x i m u m  Y i e l d  o f  the  A q u i f e r
M a x i m u m  v i e l d  is  the m a x i m u m
the w a t e r  l e v e l  b e l o w  the  t o p  o f  the s c r e e n e d  i n t e r v a l  in w e l l s  d r i l l e d  to the  
b o t t o m  o f  the a q u i f e r  u n i t s .  T h e  f a c t o r s  d i s c u s s e d  a b o v e  r e s u l t  in the  l o w e s t
m a x i m u m
s u m m e r .
m a x i m u m
S u m m arizing W i n s l o w  et a l  (1965)  h a v e  c a l c u l a t e d  the  f o l l o w i n g
T A B L E  2
M a x i m u m  Yi 'e ld  D u r i n g  N a v i g a t i o n  S e a s o n
M a x i m u m  Y i d l d -  N o n - N a v i g a t i o n  S e a s o n  
W ith  L i m i t e d  R e p l a c e m e n t  o f  S t o r a g e
W ith  No R e p l a c e m e n t  o f  S t o r a g e  "
M i l l i o n s  o f  g a l l o n s  p e r  day-
6 0 -  100
60
30
100 day  n o n - n a v i g a t i o n  s e a s o n  a s s u m e d W i n s l o w  et a l  (1965)
0
8 - 1 0
I n f r a r e d  I m a g e r y  and P h o t o g r a p h y
G e n e r a l :  E v e r y  p h y s i c a l  o b j e c t  on e a r t h  w h i c h  is  at a t e m p e r a t u r e  a b o v e
a b s o l u t e  z e r o  ( - 4 5 9 ° F )  r a d i a t e s  i n f r a r e d  r a d i a t i o n  in the  0 . 7 2  to  1 , 0 0 0  m i c r o n  
r e g i o n  o f  the e l e c t r o - m a g n e t i c  s p e c t r u m .  T h i s  r a d i a t i v e  p h e n o m e n o n  is  due 
to  o s c i l l a t i o n  o f  the a t o m s  and m o l e c u l e s  o f  n a t u r a l  s u b s t a n c e s  and m o s t  
s i g n i f i c a n t l y  the e m i t t e d  r a d i a t i o n  is  p r o p o r t i o n a l  t o  the  t e m p e r a t u r e  o f  the 
e m i t t e r .  T h e  c h a r a c t e r i s t i c s  o f  i n f r a r e d  e n e r g y  v a r y  w i th  w a v e l e n g t h  as 
s h o w n  b e l o w .
d e c r e a s i n g - ^ ------------------W a v e l e n g t h -------------------► i n c r e a s i n g
300A  0 . 3 n  3 ;a 300; j ,  0 . 3  c m .
I I_______________ l _ ____________ I_______________ I
b e d f
a = u l t r a v i o l e t  
b = v i s i b l e  l ight  
c  = n e a r  i n f r a r e d  (up to  1 ja ) 
d = i n t e r m e d i a t e  i n f r a r e d  ( 3 - 5  jx  ) 
e = f a r  i n f r a r e d  ( 8 - 1 4  yx ) 
f = r a d a r
F i g u r e  3 - P o r t i o n  o f  the e l e c t r o - m a g n e t i c  s p e c t r u m  i n c l u d i n g  i n f r a r e d
w a v e l e n g t h s .
N e a r  i n f r a r e d  c a n  b e  p h o t o g r a p h e d  w h e r e a s  i n t e r m e d i a t e  and  f a r  
i n f r a r e d  is  t h e r m a l  e n e r g y  to  w h i c h  r e g u l a r  e m u l s i o n s  w i l l  not  r e s p o n d .  
T h e r e f o r e  i n f r a r e d  p h o t o g r a p h y  is  u s a b l e  in d a y t i m e  o n l y  due  to  i ts  d e p e n d e n c e  
on r e f l e c t e d  s o l a r  i n f r a r e d  r a d i a t i o n  w h e r e a s  i n f r a r e d  i m a g e r y  is  r e c o r d i n g  
e m i t t e d  r a d i a t i o n  and c a n  b e  u s e d  d a y  o r  n ight .
A c c o r d i n g  to the K i r c h h o f f  Law, e m i s s i o n  o f  r a d i a t i o n  ca n  o c c u r  o n ly
at w a v e l e n g t h s  w h e r e  a b s o r p t i o n  o c c u r s .  T h e r e f o r e  the  i n f r a r e d  t r a n s m i s s i o n
c a p a b i l i t i e s  o f  the a t m o s p h e r e  a r e  i m p o r t a n t  in that  t h e y  c o n t r o l  w h at  w a v e -
len gth s  p e n e t r a t e  the a t m o s p h e r e .  F u r t h e r ,  it is  k n o w n  that o z o n e ,  c a r b o n
d i o x i d e  and w a t e r  v a p o r  in the a t m o s p h e r e  a r e  r e s p o n s i b l e  f o r  c r e a t i n g  m a j o r
i n f r a r e d  a b s o r p t i o n  b a n d s .  F i g u r e  4 s h o w s  the  t r a n s m i s s i o n  s p e c t r a  o f  the
a t m o s p h e r e  and the " a t m o s p h e r i c  w i n d o w s "  w h i c h  a l l o w  s e l e c t e d  i n f r a r e d  
p e n e t r a t i o n .
WA V E L E N G T H  | Microns)
F i g u r e  4 .  T r a n s m i s s i o n  s p e c t r a  o f  the a t m o s p h e r e .
S c h e n e c t a d y  A r e a  I m a g e r y
I n f r a r e d  i m a g e r y  o f  the  f i e l d  t r i p  a r e a  w a s  f l o w n  at a b o u t  7 :2 0  p . m .  
on A u g u s t  24 ,  1968,  a c c o m p a n i e d  b y  an a i r b o r n e  r a d i o m e t r i c  s u r v e y .  T h i s  
i m a g e r y  and r a d i o m e t r y  w a s  o b t a i n e d  f r o m  the 8 to  14 m i c r o n  o r  f a r  i n f r a r e d  
end o f  the  s p e c t r u m .  T h e  d a s h e d  l in e  in the a p p r o x i m a t e  c e n t e r  o f  the i m a g e r y  
( F i g u r e  5) is the l in e  a l o n g  w h i c h  r a d i o m e t r i c  r e a d i n g s  w e r e  m a d e  c o n t i n u o u s l y  
and r e c o r d e d  as  a s t r i p  c h a r t  ( F i g u r e  6) .  T h e  r a d i o m e t e r  is a r i g i d  m o u n t e d ,  
f i x e d  f i e l d  d e v i c e  w h i c h  is  b o r e s i g h t e d  to the c e n t e r  o f  the l in e  s c a n .  S i m u l ­
t a n e o u s  m a r k i n g  o f  b o t h  the  i m a g e r y  and the r a d i o m e t e r  s t r i p  c h a r t ,  at on e  
s e c o n d  i n t e r v a l s ,  a l l o w s  e a s y  c o r r e l a t i o n  o f  the  tw o .
C a m p b e l l  R o a d  and  N. Y .  State 5 - S  i m a g e  w a r m  as  d o e s  S c h e m e r h o r n  
R o a d .  H o w e v e r ,  the f i r s t  t w o  a r e  o f  g r e a t e r  p e r i o d  and  a m p l i t u d e .  C a m p b e l l  
R o a d  and  Rt .  5 - S  a r e  b o t h  b e t t e r  e x p o s e d  to s o l a r  r a d i a t i o n  than is  S c h e m e r h o r n  
R o a d .  T h e  l a t t e r  is  p a r t i a l l y  c o v e r e d  b y  t r e e  c a n o p i e s  and is p a r t i c u l a r l y  s o  
at the p o in t  o f  the  o v e r f l i g h t .  C a m p b e l l  R o a d  and Rt .  5 - S  a r e  both  w i d e r  than 
S c h e m e r h o r n  R o a d  and h e n c e  h a v e  m o r e  e x p o s u r e  to  the r a d i o m e t e r .  T h e  
f l ight  l in e  c r o s s e d  R t .  5 - S  at a v e r y  a c u t e  a n g le  t h e r e f o r e  i ts  p e r i o d  o f  e x p o s u r e  
to the i n s t r u m e n t  w a s  g r e a t e r  than e i t h e r  o f  the o t h e r  r o a d s .
T h e  M o h a w k  R i v e r  i m a g e s  w a r m  r e l a t i v e  to  the  land ,  e x c l u s i v e  o f  the 
r o a d s ,  b e c a u s e  w a t e r  has  a g r e a t e r  c a p a c i t y  to  r e t a in  t h e r m a l  e n e r g y  than d o e s  
land.  D u r i n g  the d a y  the  r i v e r  w o u l d  i m a g e  c o o l  b e c a u s e  w a t e r  c a n  a b s o r b  a 
l a r g e r  p o r t i o n  o f  i n c i d e n t  s o l a r  r a d i a t i o n  than c a n  land .
8 - 1 2
The  i m a g e r y  s h o w n  in F i g u r e  5 is  o n l y  a s m a l l  p o r t i o n  o f  that  o b ta in e d .
On the f i e l d  t r i p  the w h o l e  f l igh t  l in e ,  w h i c h  i n c l u d e s  the F i g u r e  5 p o r t i o n ,  w i l l  
be  d i s p l a y e d .  F i g u r e  5 a p p e a r s  to  i n c r e a s e  in d a r k n e s s  ( c o o l n e s s )  f r o m  south  
( left )  to n o r th .  H o w e v e r ,  w h e n  the r a d i o m e t e r  s t r i p  c h a r t  ( F i g u r e  6) is  ex a m in ee  
it a p p e a r s  that the s e c t i o n s  l a b e l e d  A  and C a v e r a g e  a b o u t  the s a m e  t e m p e r a t u r e  
and thus the g r a d u a l l y  i n c r e a s i n g  south  to  n o r t h  d a r k n e s s  o f  the  i m a g e r y  is due tc 
i n s t r u m e n t  d r i f t  o f  the i m a g e r y  s y s t e m .
The  s a l i e n t  f e a t u r e  o f  F i g u r e  6 is  the a p p a r e n t  l o w e r  a v e r a g e  t e m p e r a t u r e  
o f  s e c t i o n  B.  S ig n i f i c a n t ly ,  th is  a r e a  is  a p p r o x i m a t e l y  c o i n c i d e n t  w i th  the 
S c h e n e c t a d y - R o t t e r d a m  a q u i f e r .  It is not  p o s s i b l e ,  at th is  t i m e ,  to  s a y  that 
the c o o l n e s s  o f  s e c t i o n  B is  is  due to the a q u i f e r .  S in c e  the g r o u n d w a t e r  at 
th is  t i m e  o f  y e a r  is m u c h  c o o l e r  than the s u r f a c e  and i f  that  e f f e c t  is  p r o p a g a t in g  
u p w a r d s  on e  w o u l d  e x p e c t  the s u p e r j a c e n t  s o i l s  to  be  c o o l e r .  H o w e v e r ,  this  
is not p r o o f  that the i m a g e r y  is  r e v e a l i n g  the a q u i f e r s  p r e s e n c e .  A d d i t i o n a l  
w o r k  is c u r r e n t l y  u n d e r w a y  w h i c h  h o p e f u l l y  w i l l  c l a r i f y  this  po in t .
14 and 8 - 1 5  f o r  F i g u r e  5 and F i g u r e
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8 - 1 6
T r i p  No .  8: M i l e a g e  L o g
L e a v e  T h r u w a y  M o t o r  Inn, W a s h i n g t o n  St. , A l b a n y ,  e n t e r i n g  the  N e w  Y o r k  
State T h r u w a y " -’ at I n t e r c h a n g e  No .  24.  T r a v e l  n o r th .  L e a v e  T h r u w a y  at 
S c h e n e c t a d y  I n t e r c h a n g e  No .  25.  M i l e a g e  b e g i n s  h e r e .
M i l e a g e
0 0 . 0  I n t e r c h a n g e  N o .  25,  N e w  Y o r k  State T h r u w a y .  F o l l o w  1 -890
t r a v e l i n g  o v e r  the f la t  t o p o g r a p h y  o f  the  s a n d  p la in .
2.  5 S c h e n e c t a d y  C i t y  L i n e .
2.  5 B e g i n  d e s c e n t  to  M o h a w k  R i v e r  F l o o d  P la in .
4. 5 P a n o r a m i c  v i e w  to w e s t  o f  t i l l  c o v e r e d  b e d r o c k  h i l l s  w h i c h  b o r d e r
the f l o o d  p la in .
5 . 2  E n t e r  a r e a  c o v e r e d  b y  F i g u r e  1. M o h a w k  R i v e r  on r ig h t ;  G e n e r a l
E l e c t r i c  t u r b i n e - g e n e r a t o r  b u i l d i n g  on  the  le f t .
5 . 9  1 -890 t e r m i n a t e s .  F e e d s  d i r e c t l y  into  N. Y .  State 5 -S .
6. 0 T u r n  r ig h t  into  d i r t  p a r k i n g  a r e a .
6. 4 S T O P  1
F o l l o w  o n e - l a n e  d i r t  r o a d  f r o m  p a r k i n g  a r e a  t o w a r d s  r i v e r .  P i t  
f r o m  w h i c h  t o p  s o i l  has  b e e n  r e m o v e d  to e x p o s e  a q u i f e r  m a t e r i a l s .
The  g r a v e l  d i s a p p e a r s  a s h o r t  d i s t a n c e  sou th  o f  th is  l o c a t i o n .
0 - 8 "  g r a s s  m a t
8 " - 6 ’ 4 "  c l a y  and san d  l a y e r s  w i th  l a t t e r  p r e d o m i n a n t
(sa n d  l e n s e s  to  7 " )
6 ' 4 " - 1 2 '  san d  and m e d i u m  g r a v e l
12' + f l o o r  o f  e x c a v a t i o n ;  t o p  o f  c o a r s e  c o b b l e  z o n e ;  t o p  o f
S c h e n e c t a d y - R o t t e r d a m  a q u i f e r .
9. 9 R e t u r n  to h ig h w a y ;  c o n t in u e  w e s t  on  N. Y .  5 - S ,  p a s s i n g  a b a n d o n e d
E r i e  C an a l  s t r u c t u r e  on  the r igh t .
10. 8 E n t e r i n g  t o w n s h i p  o f  L o w e r  R o t t e r d a m  J u n c t i o n .
1 1 . 3  S T O P  2
L e f t  on g r a v e l  r o a d  j u s t  b e f o r e  c r o s s i n g  B o s t o n  and M a i n e  R R  t r a c k s .
D e L u k e  Sand and G r a v e l  P i t .  T h e  w o r k i n g ,  h i g h - w a l l  in th is  p it  s h o w s
a c o n s i d e r a b l e  t h i c k n e s s  o f  the s a n d y - g r a v e l  f a c i e s .  A  h y d r o l o g i c
p r o b l e m  at this  pit w h i c h  r e s u l t e d  in c o u r t  l i t i g a t i o n  w i l l  b e  d i s c u s s e d  
f r o m  a h y d r o l o g i c  p o in t  o f  v i e w .
<JLt
No s t o p p in g  is  a l l o w e d  on the N e w  Y o r k  State  T h r u w a y .
8 - 1 7
1 3 .7  R e t u r n  to h ig h w a y ;  E a s t  on  N. Y .  5 - S  p a s t  I n t e r c h a n g e  26.
14. 0 S T O P  3
P u l l  o f f  h i g h w a y  in to  a s m a l l  p a r k i n g  a r e a  to the  r ig h t .  L a r g e  
e x p o s u r e  o f  S c h e n e c t a d y  s h a l e .  Jo in t  s e t s  a r e  p r o m i n e n t .
1 4 . 4  G o  e a s t  on N. Y .  5 - S  p a s t  L o c k  8, E r i e  B a r g e  C a n a l .
15. 1 S T O P  4
S c h e n e c t a d y  P u m p i n g  Stat ion .  E x a m i n a t i o n  o f  the p u m p i n g  f a c i l i t i e s ;
D i s c u s s i o n  o f  the  h y d r o l o g i c  i m p l i c a t i o n s  o f  p r o p o s e d  h i g h w a y  c o n ­
s t r u c t i o n  in the  v i c i n i t y  o f  the  s ta t i o n .  R e v i e w  and d i s c u s s i o n  o f  the 
i n f r a r e d  i m a g e r y  w i l l  be  c o n d u c t e d  at th is  s t o p .
15. 5 F o l l o w  N. Y .  5 - S  e a s t  to C a m p b e l l  R o a d .  T u r n  r ig h t  on  C a m p b e l l  R o a d .
16. 0 F o r k  in r o a d ;  b e a r  le f t .
1 6 . 4  P a s s  b e n e a t h  D e l a w a r e  & H u d s o n  R R  b r i d g e .
16. 5 S T O P  5
T u r n  r ig h t  on  B u r d e c k  St. , Stop  at L a n d - F i l l  s i t e .  B r i e f  d i s c u s s i o n  
o f  the  l a n d - f i l l  o p e r a t i o n  and r e l a t e d  h y d r o l o g i c  p r o b l e m s .  C o u l d  
this  o p e r a t i o n  in any  w a y  j e o p a r d i z e  the  S c h e n e c t a d y - R o t t e r d a m  s u p p l y ?
16. 6 W e s t  on B u r d e c k  St. to  f o r k  in r o a d ;  b e a r  l e f t  on T h o m p s o n  St.
16. 8 S T O P  6
P u l l  o f f ,  p a r k  on  b e r m  to the r ig h t .  C r o s s  h i g h w a y  f o r  o v e r v i e w  o f
l a r g e  pit  o p e r a t i o n  w h i c h  has  r e s u l t e d  in a s e r i o u s  e r o s i o n  p r o b l e m .
18. 1 R e t u r n  to N. Y .  5 - S  v i a  T h o m p s o n ,  B u r d e c k  and C a m b e l l  R d .  T u r n
le f t  on N. Y .  5 - S .
18. 7 S T O P  7
P u l l  o f f  in a s m a l l  p a r k i n g  a r e a  on the le f t  s i d e  o f  h i g h w a y  at  S c h e m e r h o r n  
R o a d .  C r o s s  h i g h w a y .  B r i e f  l o o k  at R o t t e r d a m  P u m p i n g  f a c i l i t y .  O p p o r t u n i t y  
to  take  a c l o s e r  l o o k  at an o ld  l o c k  s t r u c t u r e  o f  the  a b a n d o n e d  E r i e  C a n a l ,  
kn ow n  in the e a r l y  1 8 0 0 ’ s ,  w h e n  it w a s  c o n s t r u c t e d ,  as  " C l i n t o n ' s  D i t c h " .
1 9 .2  S T O P  8
C o n t in u e  w e s t  on  N. Y .  5 - S  to L o c k  8, E r i e  B a r g e  C a n a l ;  p u l l  o f f  in 
p a r k i n g  a r e a  to  r i g h t .  D i s c u s s i o n  o f  i n f i l t r a t i o n  p h e n o m e n o n  due  to 
p r e s e n c e  o f  the l o c k  s t r u c t u r e .
19. 9 W e s t  on  N. Y .  5 - S  to  I n t e r c h a n g e  N o .  26;  e n t e r  N e w  Y o r k  State T h r u w a y
s o u t h b o u n d  t o w a r d s  A l b a n y .
20.  9 O ut le t  c h a n n e l  o f  E a r l y  L a k e  A m s t e r d a m  thru  w h i c h  the  T h r u w a y  now
p a s s e s .
*
8 - 1 8
2 1 . 8  O u t c r o p  o f  i n t e r b e d d e d  S c h e n e c t a d y  s h a l e  and g r a y w a c k e .
21.  9 L e a v e  a r e a  c o v e r e d  b y  F i g u r e  1.
2 2 . 2  W e s t  s h o r e  o f  g l a c i a l  L a k e  A l b a n y .
C o n t in u e  sou th  on N. Y .  State T h r u w a y  to A l b a n y  I n t e r c h a n g e  N o .  24 .  
T h r u w a y  M o t o r  Inn v ia  W a s h i n g t o n  A v e n u e .  T r i p  t e r m i n a t e s .  T o t a l  
t r i p  m i l e a g e  a b o u t  45 m i l e s .
8 - 1 9
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